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Considerable evidence hps accuawlatsd is4icatilrg that teaperatwe 

-. exertfi a . a t e r i a l  effect on the t r a ~ n ~ p a r t a t i o n  of medLaent by flowing 

water. Perhape, the most str%.kfng indication i e  i n  the record of eedburnt 

discharge above the m a r i a l  Dam, a Bureau of Beclsaation structure an the 

lorsr Colorado R i v e r ,  which was called ta tbe writers1 attxmtion by Roy 1. 

Oosn, Hydrographer, United S ta t e s  Bureau of R e e l u t i o n ,  Y-, Arizonn. 

Theme duta indicate that a much larger load of medlment i e  carried by the 

' r ive r  during the winter than during the swmter for approxiantsly the maw 

ilov. 8ince the only -rant explanation for  the p n t i t s t i v e  difference 

of ~ e ~ n t  discbarge at these tvo psriodu of the year is the  variation 

of temperature of the vater, this  phenomenon i n i t i a t ed  a eeutnl inquiry 

in to  the probable e f fec t  cf temperature en the tronsportatl.on of  rrdlment 

i n  flov1n.g strew. 

The r e ~ u l t s  of the 6ediu.t obaervationa are shom on Figure 1, whlch 

gives the water dischar$e, water taaperaturc, sediment concentrat%on on8 

redimeat load a t  the S y l o r s  Ferry sediment sampling a ta t ion  on the~ColoT.60 
a 

aiwr from 1943 to 1947, inclusive. Thela &ts were col lected by the Qni~e 

of River Control, Unitad 8t.t.s B u m u  or I iecLur t iw,  Boulder City, Iev.d., 

&er th. direct ion of C. P. Qetter. It w i l l  be noted t h t  for a given 

d i s e h . r ~ ,  tk. aediaent load may be as rueh as 2-112 tims u great  i n  

winter iar i n  ~ ~ r .  The c o n d l t l o n ~  In  t h i s  reach of the Lower Colorado 





. . 

River a m  e x c e p t i o ~ l y  frbsmbhe to indimtirrg any offmot tamperatuse 

my haw, a8 the umber o f  variables vhich r igh t  a f fec t  tB, redirhhnt load 

i r  much locse t h m ' i a  m e t  rivars.  This etation is located downstream from , 

W e  Wdb) and W e  Eavaru, i n  vhich the redfosnt comlng down tho Colorado 

is deposited, and clear water it3 dimchOr@td.from them. 'Beewee of the 

rewlatirrg ef fec t  of these two rerervoirr,  ' the flow of the river :la 

unueuaUy.unlfom. Them is  very l i t t l e  local inflow betusen Lake Havasu 

and Taylore Perry and tho eed-nt carried by the river l a  a b e t  slatiraly 

picked up i r o m  the etmmibed. ApgroxiaaQely 70 percent sf t h i s  l w d  is 

c-ud of t i n e  and very f lne sand. Tt is  a tr- . la  therefore mueh freer 

than qort  s t r e w  from great fluctuatisne of water disckrgcs and of lead 

of edlment brought into it by tr ibutar ies .  Because of the re la t ive ly  

constant conditions, the effect of tenrporature would be much aore a p p m n t  

than i n  an oxdinery stretun. 

It v i lh  be mt iced  that altbough the sediraent~eoncestration f lwtuates ,  

being ganemlly Urger in  winter t b n  i n  summasr, there Is Blrtbnot tendmcy 

of the sedLabant concentration and aediaant d i r c h a r p  to  became mllasr . 

with the passage or t h e .  Thde is due to the gradual coarreniag of tb 

riverbed from which the load i s  picked up. S i t e  analysir ofi+Ae bed and 

surrpsnded eedhients rbwtcl that they gradually becubs corrrer, s a  sbova on 

Figures 2 and 3, respectively. Ae the bed beers coarror, the vater mr 

not able to pi& up as Urge a I& ae before, btrt the par t ic le  aiza e? 

the ~llaterial  tbat it did pick rag was boar be!^. The p r I n c I ~ ( ~ 1  akngeo "$3 

radiaent load were therefors due to the cbsg~tas of water Birabrge,  the - 
coarsening o f  .the bab, the cbanp3 of temperature of the water, a& pomelBly 







An attempt was m& to caaputs the mgnitude of the f luc twt ioru  

serumed to be due to taa~perstura, by elirinsfiw the ef fec t  of 'the varla- . 

t ion o f  water flow and stremibed coarseniag. The.firat s tep vae to  

, ellmlnata the effect  of mter discharger. Frm rrry.oboervations it he6 

been found that the s e d b n t  load i n  natural streams .varier roughly as  

the square of.* dlachuge. mis ms expreared by an equation Q, -.#r%2, 

when Q. 1s the aadlment 1m.d in  tons per Qay, 1(, is a comtant .eud9,  I s  

the water dirrcharga in  eccond-feet. The values of 1(, were found,for aL1 - 
tbs sediment  beerv vat ions and p h t t e d  against calendar tdrs as indiostcod on 

Figure 8 .  Thie show8 approximately vhat the relat ive magnitude of the 

sedlmcnt load would bave been had the diecharge been unlform. An am- 

l ine  A-B was thcn.dravn through .the values of K,, slopiw grnslually down- 

ward to indicate the mpproxhate variation whlch the  value of I[, would 'have 

ha& if temperature fluctustiona b.d not b m  pnren t .  Ib. hope  of the l$.m 

am¶ the lorer values of 1(, repmeented b y  it, a re  due t o  the cmr8sning:of 

the bed as time went on. The n t i o  of the vulues of &, as conputed f'rm 

the observed data to the value of KO obtained from.thie average l i ne  rhoula " 

\. 

give a eomparieon o f  tb m,gnltude ,of *the f l uc tu~ t i on r  due t o  taperatwe. 

The magnitude of tibe ratio 011 %he fluctuating g ,value t o  the ,gradually 

chW3ing &, value of the avenge l ine  vaa plot tedagainst  the water 

temperature a t  the % t h e  of ~obrrervaeion, with the r e ru l t  given $on F m  .4. 

!&ic shove tht the ra t io  &???eaeed vi th  incresaiog ! teapra ture  a t  a rate 

s\tPlfioient to make the avuroga load a t  the t h e  .sf lowsat .taqpemtrrrs .about 

2-112 the. the avezye 1W:~t tha tlme of hiab.r t  tmpemture. 

- 3  . 



temperature, it 10 of ro h r g s  r magnitude that i t r  muc& mot be detaralneQ 

i f  accurate ~as lyees  are to Za mds of many redimeat octlonr i n  &he Lover 

Colosrdo River, and other elmilar stream. Tht sedlarnt h d  rhcm on . * 
Figure 1 is the to ta l  load carried by the ctrera. Caagutationm w e r e  

carried o u t  to determine whether t;he effect of this carure war &t name on 

particlem of d i i f a n n t  rlceo. The total lord ms broken into four plrts, 

esch part oaaapoeed of particle6 of a 1ml1 rize  range, the four part8 

oovering the entire range of size8 ca~rried, which me from 0 . h - h ~  to 

0.589am. The b a d  in each size range wan analycdl i n  t b  sssc :my as  

prsviaurly described for the tota l  load. For sizes fior 0 . 0 k m  to 0.29- 

tha temperature af isc t  aeamta to be very close to tbat rhmm on Figure b. 

For the size 0.295.. to 0 . 5 b  the ehi~we with temperaturt~ was negl(.lble. 

The reeults shorn by the 1943 to 1947 &ts Vera confirsGd by tlsa lveordr 

collectstl a t  Red Cloud Cable, Taylors B'erry and Imperial Damsite for the pan 

1935 to 1942, inclusive. During 1935-2,*2 the sedhent laad a d  water 

dirchosge were detewined by mcnaurement, but the m t a r  temperature MI 

not recorded. I n  preparing these data, a curve of 'ciw f lucbution of 

taPqp.rature throughout the year vas brown up by r v e r a g i q  the taperatun 

cuwsr as debmined for the years 1943 to 19k7. Ueing t b  tslqlnsewture 

from the a v e w e  curve for the a t e  on whish ssch l e r s u r w a t  xmr taken, 

Figure 5 was plotted, in  the m w  leannor ae used i n  oeeur%q Pigure k. - 

This mbvs practically the same fTuctw,tier~n of sediment l ec~d  with 

temperature as obtrinad f ~ r  years 1943 to 1947, but tb. r c a t h r  of t8s 

poiate vu greater; probably bemuse the ra~turrl t.P3B.ratuxw~ wid acme- 

vbat from the valwe o%t.ined f r o m  tha avenqp faspemtw e u v e .  
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1l/ any tmpsa~aturc~ effects. The bed (raterial)  T a d  formula o f  tinstet- 

shms a .all effect, t h ~  l ead  decmaaing with decreaiui~ hmperatruo. Ths 

m~ittule of this effect decrna~~e.~ a8 the partic1e s l ~ e  of the ~ ~ t d C i d l  Bar- 

d s .  The ~ane-Kallnskiy n l a t l&a  for e suspended load earalder LW 

effect of t h e  temperatwe OD the pie- of material fraa the bed, but r h n  

(Ibcreaui~l(l treauport of the material I n  I B U U ~ D ~ ~ Q ~ ,  with increaalng tanpen- 

ture. This difiennce is a function of the, change o i  aettllng rate,. of ths 

8eQlraat partielas with tem&mtura, due to the c h a w  of the vimcoaity of 

th water. The i t a l i n ~ k i y  bed-load formula ~ h w a  a wry ;alight- aZfcet of 

tamenture ,  due to the chnge of density of the. water with tempbratam. 

fllncs the 1Wd of the Lwer Colorado River was m i s d  in elupension, 

the results should be analyzed a8 a problem Ln suapemled lnd moyacant. The 

i i u l d  mechanics of this phenomenon i a  now fa i r ly  well un(l.retoad w.regm.la 

the transportation of the sediment particles after th.y have h e a  nl.&. $ram 

the bed into suspauslon by  the effect  of the turbuienee of the rater, b i t  r 

astlsfactory analysis of the rairillg of the particles lraa the Sed'to em bin^ 
r l t h  this trotmportation i n  8upenslon:fys not yet been worked cut. The 

effect of t ape ra twe  on the tnnujor ta t ion  of sedhent s l r a a y  i n  mamyanaion 

is bu. to it6 effect on particle eettlilrg nte,  as rrnti~n@~~ahw,.but tbs 

magnitude of them effects an such 1a r s tb .n  thoas,i%dfcat& by-tb. Lwq 

Colorado River obaervaticns. 8lnoe the tsllpsmtura,*mts on trantaportsticn 
' 

of esdimnt already i n  surpenabon are at learer msgnitud., it ,icllan that,, 

m a t  s f  the effeat- of -rsture slboarw8 i n  the Colorado River ebrarm- 

tiona is..aUe to the. picking up,of t h e  a r te r ia l  from the stssuPbed. 

The study' .$eecribsd. heroin was p u t  of en inver tigetion of the -aoutrol ~, 

of ~ e d i m n t  in the Middle Rio Ornude, i ~ l t l a t e d  by the. 8.dL.ntstion Bub-tW 
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